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(57) Abstract: 



is 



PURPOSE: A ferroelectric memory device having an extended plate 
line and a method for fabricating the same are provided to maximize 
a contact area between a plate line and an upper electrode and 
improve an insulating characteristic between the plate line and a main 
word line. 



CONSTITUTION: An isolation layer(53) is formed on a semiconductor 
substrate(51). A plurality of insulated gate electrodes(57) are formed 
across the isolation layer(53). An active region is divided into one 
common drain region(61d) and two source regions(61s). A lower 

interlayer dielectric(74) is deposited on a whole surface of the above) 

structure. A plurality of contact plugs(75) are connected with the source regions(61 s). A ferroelectric capacitor(82) is 
arranged on the whole surface of the above structure. The ferroelectric capacitor(82) includes a lower electrode(77), a 
ferroelectric layer pattern(79), and an upper electrode(81 ). An insulating layer pattern(85a) are formed on a gap region 
between the ferroelectric capacitors(82). A local plate line(87) is formed on the ferroelectric capacitor(82) and the insulating 
layer pattern(85a). The first and the second upper interlayer dielectric(89,93) are deposited thereon. A main word line(91) is 
inserted between the first and the second upper interlayer dielectric(89,93). A main plate line(97) is connected with the local 
plate line(87) through a slit type via hole(95). 
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(72) fS^ 
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3 71 SEgeiAl 4X1 SS'^S Eie^OH&Mt 02^5065: 

2 ^1 EerafAi esws e§ gu^aroisoHDM 1 08=5022 
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si, □ --aiK- sstHi oh¥ ■aois^«'«;a»m,-'0«^n-EfB*roi- £7i ? maoiM 

Ems #71 W4?h°j ssaai TiirAiEii ees #7j ^ saoiM 'a-ss &s»7iB2i . ssoii 
:*;a:g.g.°tg *jsmn > ^21 ^ iHEiy^oi hioss #71 #a 

s 1 lhai $ 3s sfflsi: &4aa ^n^^7n|.)g|£«i:&-..«a4 aswi we sassoich' 

£ 6S Ci ^AIMIM [&S MaEI^Wg aSSPI ?lt H AhAIEOICh . 

s 7° g-Bsa ee tw a ai wioiir to* s-ss^ ifflisEiixm ggo^i we afaieoiq. 

S 8 LHW £ 14S £ 421 I - I 'Oil im S SS2J g ^A| 011011 CUE &S3*II miSEI^A^ 

£ 15 lh ai e 1^ ^ 42j I - 1 " chi c&a s ggoj a-Aiofl.01 [&m ssaai: dusei^ai-°i »S» 
eg aa»pi we ess^oia. 
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£ 20 LHXI E 24= £ 42J I - 1*011 fff^ £ 5 CfE AIAINIM CDE aSSS H2 

£v25fe^;^ 

s 26^ ,£ 25bj ii- ii -oil im e -Bfs-si e^wioii cue ;ssan Maa^xi- a 3 jas^ge gsm 
a;?iiB3£ioia. : : 

■e was- &£aii73- a» n -.a^seiM r-atf -a&a, *«-«sa '-»ao'ii. eki* ■?!■£ '' asaa wis 

tfESIivftfe^ ^EHSI -Q| 01 ^previous data) 



ei hsw sis she- *as sre* wii 

£ ig:g-ssra. ei-sai ?is(ii)2j igs^on ±A>gEi^(i3)§*!#5K)i n#sejg t^stjo. #71. 
2? s iwsei 2.^ 1 3)e 7r£Ai ^= *te?H2j •. sa to pi i= a ^§( i 5) . w siEEjass sst^ 




IUAIE1S (32)* g g thEh #71 ^ »8S ifl ?MAIEI(32)=.»ai3- 5^S^(27). S^fll^H 

@(29) g #^a^(31)££ ^#£10. #71 :L*J«aWZ7)9'"^S/^|-S^»era(21: , )»: BfeCK. 
#71 ^lIMA|^Mt32)« SSOU »I1 *Zf^S^(33)m ^^^^ Qlffl 

Al , #71 S1 1 #¥ S2!^a 5|(33) #0)1 #71 711 Q|M S ^M(15)lf. StS^ fJHShS! 1 (ma in 

word lines; 35)S «St»C>. #71 ^ ? ?JE£f°!(35)S s#5{OM 47H2J «=£*aB(J5)»-«qit!CK 

S 3g:%2Bia> #71 $ $l^ar2J*(35)i ^=^£^71521 3=0)1*12 #^ iZrty££jft(3$S *J« 
*J-Q. #71 SI2 #^ ;SZ^SSf(37)-a SI1 #^ ''e.3^a-5t'(33)#: lEiyStOI #71 #^2!^&(31)S 
i^A|7te blGh#tf (39)S Z&'&tm-i-'OiW.- #71 H|0k£(39)2| til (aspect ratio)g lMiA|?|7| 

H|0|#(39)g 3AhS #^^(39a)§ ?>=□. HEILr. #7| fil Alo ia . #71 
^ SI E.E r 2! (35)01 irgg ^ 

^m, #71 UI0^33)2| ksHlt &±M9\7\ 9\t* DS Sg2£ #71 HIQ«(39)S| S7IAIS 
4=E 321 U. #71 UIOW(39) °' 0121 °JS*I #71 ? SIEEI2!(35) AHD|°I Z^(s)S "^og-jj 

Maai»°J S5|E7h §71**011 DQ& SS aitWQr. CO-SrAI. #71 H|0|#(39)2| S|S# S7 r A|7IS 2 
$0)1=/ #7.1 dlOI^(39)s S#SI7I ?l&Af2SSS ^'A|§r= g^tl gl(precise al ighment)OI 

»^«|Ai, #71 Hi0rSg(39)§ S= M.^JHSI §aOIM £t2JM(4l)g «S^E>. #71 MEIIQIM 
Er?!f (41)S #71 ^ ?JEEI°!S(35)]1F -Stl*t£V UH^I||a. 

bifih iroi sffl-fii--7iaof : m==, #7i rbiojasa sshi-s s-±ai?is. #7i £ siHEi-eifeoi 

i^l 4= 21= arkGil §71*0. OlOt Iffa-i #71. #^S^. S #71 MEOOIM EF2J AHD|°I =S| 
Mlf(contact failure)^ OfaEl #71 MEIlOlM EhPJ S #71 ? «LB£9fi! M0I°I 271^2! 
esf(eiectrical short)§ t!3*F7l7r OjaCli. 

[UEI-AI, B ttSOl' OI^SAI Sr= 7I05J affile laiOIS ^-a= AKJISI =«j=ss# ^tHSrAI 

14 2L8s<tfe saidiM Ere." s ^ $ieejs moi°i igsgi 4= ass-asaa -jmheia 
wi «issr= or sia. 

B SStll OI^HAI 5r= DS 7l#?j -OT= MSIQIM EI2! S! #¥3^ AI0l°l =e|QS!S ^CHaAIS 

4 ass 1= eaoiM Eiei gy ^ $i=Eh2! Aioi2j §gsg§ -sraa- 4 a= 2-saai Masiixfsi 

*ttSSr= □ SID. 

#71 7I#5S 0I#7I $15101 H : WS§ 

5|g5|2S g*5i= (expanded) 
01 gftSM. IHiaEliAIS «T£47|B- #0)1 # 
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._ _—.„„. » „„. . w . luioii 471a ^ 




fchQ. SE«i-."s-5l All 3! 7HI2 4¥ g2j^9etg A1OI01I §?4^S1 i£ $HEEl°!(u»ln word 1 Ines)g0l HH 

*H» 471 gaOlM »Q1£ 2JH°I 3Stt tig S 30IE oHJSI § LHM HH^S 471 2^2111 

TliiAIEIgSI- S^IT ^E 2iD. 




aiOl M E12J g StJs' 4=E SID . 471 ft5L% UlOlSgSl Zj^g 471 ? SIEElEig A}-O|0fl *|*lttO. 
tiE. 471 2,^3 tO ?iKBAJE1M24 Zfz*g JHS s<#S Sl^S ^(bottom electrode), S^SI^ 
mafferroelectric layer pattern) SI 4¥2^(top electrode)£S ?4SD. 01 3^011, 471 S310I 

S SHJ2j 4^SaiO|M Et£J CHdOll e^H^I ^ ttOIOlM EB@g2f S*ST =£E 2iQ. IOEW, 471 
°§^l^Elg^4^^ 

pi sjcHE ZJH°1 2JSt»- tS g SI ^OlE 27HS1 Is LH011 HHxIS ifl ?i MAI a g°J 4^3^ 

1*2**0. 01 S^Ofl; 471 * gMOlM ErSgej.^i SgjHg |0jgj|g|0j ggJgH 




~%m mms 201 m^spk 

= (conulon°op e°ertrode£>£ *4 S ::^E 21Q. 017IA1, 471 SS 4*2^ AJS piSSKr 301 
E 2JH21 t«g 4011 HH^a 471 ^ZWm MSgg SSEK. OI7IA1, 471 5r^2^g ^OJ^ 2 
3! 471 SfSSx-fl^ EHSg *„„.™~ -=»™»-°^- 

e^. 471 itf 4V&^g 471 gaiOie ErSJai- SjS^S g^*HIK 

E^, 471 2,^aill 5HEHAJE1gf24 ^aiS Sg ^ 3 Ml ^ ffll S S S g J,^ 

3=kl VII ^E SiCr. OJ7IA1, 471 gg . &S3MSr P@S AiS OlSShS SJOIE 23H?| ff § 
Oil ■■'HHaS 471 sl^S^gg SSEh. ^ 471 mg :S-^<3ai^ 19= 471 gg 4^2^21 S^SQ. 01 
Oil WRl. 471 §g 4¥S^= 471 geilOlM EF2J21 ^gwog 2«t>0- 

471 Qg 7|#5< 2rag 01^71 SISrOI S WSS A|S OIS§^ 3?0tE 2JH?4 tSg(rows) 4011 
4¥S^g21 3JS5jo e g SfSS (expanded) gfll 01 M E12J» ^ 011EEIiXh°l 
&ag Xll^Ef. 01 gg§ BfEtll7IB 40fl Sf¥- #^^9^ ^4«>S 2g SsJttflK; 471 ifflfr g 
3ragai 401 tS S i [Q-EK 2»351°S :S5*7HS| SSSWiSlHAIEIgg S4t!- 

& 47l 5HS8AIE1gg i?f£ ffiEai7l5El S^Oll ^ IZflSi S ; 471 4¥ #2^3^ LH 

Oil HHflS ^4=7H21 gaiOlM El-ojgg «4t.H3. 471 gEllOIS EhSgS 471 I g*^ g*S8WI SS 
iltl ^ 47l^c1l 0IM%°!g21 ^2|g A|g; 0IS5l= SIOIE ^JH^ *«g 4011 UH§£! 471 SSSHI TIM 
X|E|g2j A^ggjjj. sjQ^og g^e^l. E*f, 471 4^ SZf^SStS M\ S>i2^^:s2.135fl.' 
?:raig 51#Alg£SAH ^ 2iQ. 

471 




£ 2?h°j ti* ^wi M»& a»si&-. £?i x-« ^ eh ai e\w mq\s\ m s ^ mm 




- - ~ ~ s s^hM 5^ycK. ^i; s^a 
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«gS17l 30)1, £71 S>¥2^1 AHDI2J 3 g^M SMi* §3^ UBSl SSSfe 2101 UH^m 

£71 ^ #^§25f s gs^oj l£flOIM £l°!lf «g£l= fSJ £71 *^7H2|y3§a. 




oiot ai, t£?\ 3* : iadi m m°i i bH*h pi s^ssw*£¥" &z>s 2 si-i ssfO; opiai, £ 
Af^i ai2 £¥ mzmv ^mmmm s on . £7i m i £^ s st £ou £7i_ wgn A 




istoi ; £7i laoi m erai is ai ai 




UlO^ie ttSV ^E 21Q 




iaAmQ. £7i is* uioi^i s= ^ laioiM erai *gao. 

#71 §og a ^ng^ysoj wfE) §^g=. a^| gogHS}- US S £71 £¥3 

^ p S i?££| = 3^0)1 ir, £71 15i« UIOFSS AI £ OlSoFS .SJEH E Z>H°I *»S £0fl HH%^ £71 £ 

¥s^es kSAiaa. oi s °w, £7i 2>^aai tijhaie)! awi°i s ssit m@= 

£71 £¥ -Si^35)-CH| CHSKfl *)2| d^Ull ?»•= SS^S ^gsfe 2101 HUS^SKU;; 

e*l £7i ssaa ?n ai e! i°i si^oi £71 si a^ 2 5*«*^ s ^.m = £71 gs§ ui 01-g 

S £71 SI £¥S^1 bi^AiaQ. 

D U0F71A), £71 §1^2^12) £71 5^ SZ^S^S iMElXI>E- Sj^Sl iSf 



flst niesj =^ oa ^xi-b^ msi sigsi^ 2101 Bmm#m 

Om, E311 g SJS'21 MlWSfe £AI0^1 £A)l5l gSSPIS t^Q. 33^ » S 

SI 017IA1 *3gE|0)Xli= "SAI01IM01 *>§EI?q StZ EhE 38© ?fl'SHI ^Emh 2SI3. : 017IA) 
47HS = ^AIOUMS 7HA|£! LHMOI fJAiSUL SiaSHI! 4=>21E* ZieiH SSAKW7II B E"S2J AF£0I 

sssi airi ^ sis*sK7i $i5H »isaoiAi3 2101a. ssmoii schai. s si s^eej ^ji^ 

9ISKM 2f§EI012 210IIII-. £E*t. §01 g iE^ 71 S '^"(Hl 21QI! 93SO|A|^ 

ch SAOAi mm £mm satr ^ass^ ggt^^sa^s* tiEi-yjEh „ 

e 4^ g iswi '"s-ssw 'misei^Ajsj m oiaioi g^°i ^ aoi?^ sseoiii, e 5 

LHAI E 7^ 2f2|: g ggo, tHxj X1I3 ^AIDIISWI DflaeiiAhg ggStfl AHAIE 

101 CK ' . -.' v: '. 

E 4 2 E 51 #Eai7IS-(51 )°j igS^Oil ^a>MEI^(53^ £?\ 

iAhMS|^(53)l -^^7H°J SSS ( insulated) 7)1 QlM - 2^1(57); W ?JE^2J10I 

IS) XI & a. £71 TflOlM S=A(57)g *2 Stf(y^)]U StSS^K £71 S«S^§(53a)2) av 3 | ^ 

7U0IM S^1(57)1K J2a^F. OltHI CQEh £?7| : at Sigg^ (53a)S 37H2I ^M^S.Lh^OISEF, 
£71 tT ^T2| 3^1(57) AK3I2) SSS^(53a)(HI SS EfllS! g^(61d)OI «SEIH, «7J S§ 

Efliei g^(eW)2j g g2) #«g2?M(53a)0il ggl(6ls)OI «SSQ. W.YH. ^71 7)1 01 M 2 

^(57)1 S! 271 &gg9j!(53a)0l 2Ajoh= A|gl(poirits)0)| m M?HX|>:E1gOI SSSD;. 

Sd3^(74) LHOfl ^7|-«E5ieil(57)°l 6,^1 7^A|M= ^^7H2J dlMElS! 1(71)01 -.WflBD. £7J 
UISEF2!1(71)2J ■ -UiSEte!- 5e5S(71a)S #5)01 £71 SI £312! gg(61d)21 SPI^gS SjJ 
SCI. £71 *Sfe g2!&(6is)g £71 *W sZ?aa9K74)l SSB^ ^SSIS in— S E -*l&l(75a)(Hl 
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S^HSittS (sloped, 




sN'il A|Ei« (82)21 -aSBfe. 'B =i(77). H°SSI S&HB (79) S! #^S ^<81)».:Sttgf 

£ #71 =e{ g£0(75)§ goKH #71 i£i 33(61 s)2K 3 71 *! £S 2^SQ. #71 a ?i aBAI 
EiM(82) AHDI°J a g^g §3^ ffl)S(85a)°S SI SI XI £ 501 HH^SIEh 

OICHI QSHJtv #71 §2?ef IB@(85a) 9! *!0iS #71 S8aHS» ISM (79) AFPIOil 4±**e5t 
III @ (hydrogen barrier I ayer pattern; 83a)0l 7UM £1= 201 StftBS! o \€i. #71 44^33 SB § (83a)S 
EfOIEte d+Sr2r(T1Qr)- W^OIh ^(AlrO,), ^SIS If fSJtSi.M.) f£= 0I#°I ^^(combinat ion 
layer)°J SO! tife^jo.'^C #7! SSSa^ 11(79) LH^M 4±S»M0| 2s S^l 

■w 4 Set #7i^smCSb(79j wwi 4iswsQi ^asra;:& 

oraa. mm mo\. pzT(pb,zr;Tio.)Si2him 3#aa< lhwi ^dbawioi 4SEis. #71 p?Pf lhsi 

Ah£ gj^mil- #71 4=4 SXflOl &SSKD1 PZT2T LHOB tfi (oxygen vacancy)0| OlSlst 
^-SSS ^aiasl-SSSa (polarization characteristic)© ^5tAIE!D. H MM. ^3312 
B|i»2) 2g^(malf urat im)g SiTAIfJEh 

SSh #71 4£3A>S0I 2-SS*0^ IBS g #/5^ 2 (top/bottom electrodes) AKJ|°i 7030)1 5 
SIEIS; 0IM AK3I2J 0flU7;i ^(energy barrier)0l £0ISD. UKiM , *fl 54 BH Al EiSJ ^311 

i#oi Tastaa. ggsj^s. #71 4±*^et mi@(83a)r#7i .asaa suhaiek&jsj 

#« *f#Al=ZJEff 




orgs. ._ . .._ 

Is^(TiAlN), EHJIEteef(Ti); EKJIEHi H»SKTiN), 0l£IEIf^( II r)> WjaPjB ^H^ITO; 

^s^(Pt); ii^ug^(^ oiM24 m^i^ 4 sid. # 



a. ^^SjosV #71 ^¥ McJld|e Ehe!(67)S AiS 01 Ssfe 5}0iE 27H2J *»g_#0il HH§@ #71 



e,"S(89, 93)g £tttt 4 

01 Oil CHsKH, #71 Mi m m #¥ «2J-§S5|s(89. 93) AlOlOfl ^47H2| 4 ?-|EE|-°l§(maln »ord 
lines; 91)01 f«li! 4 2JQ. #71 4 S)E£F°!s(9!)£ #71 *» gref(y*)S [&& 9 #S|0i #71 ^ 
maiO|M ; EFe!g(87)2| StiSKlh:. #7| ^ SI^EF2J(91 jg°) Z}:^s ^SJS!°e C|2E|(decoder)g SSI- 
01 47H°J ?JEEF°!g(57)g »0WCK'£th #71 4 SIEEfc!g(9V) A10l°l #71 #* S^§3^ UiOil 
4 ScflOlM EF2J (97)01 UHSI! 4 2iQ. #714 SMOiM El2J(97)S #71 #¥ #&m3^S 
ftS&l tl|0fS(95)i S&iOl #71 ^ SaiOlM Ei°!(8?)2l- 27i32S a^^'CK #71 
bllOF#(95)S #71 tS S#(y«)a StSulH #71 ^¥ ScilOlM Ef°J(87)m hcgAlglQ. .£ 5CHI M01S 
tim &0L #71 #51^ UI0h§(95)°1 S2H7ia(HIA|?| d|0)B(£ 32! 39)2) : ^SME> aCh- Sth 
#7| ^« MeflOlM Eh2!(8?)s #71 #^3^S(81)S1 #^SS2|- S|2 S^eiEFV 
#71 ^ mHom EF2!(87) S #71 4 SaiOlM Ehe!(97)£ ME||0|M EFSJM 4S^C|. #71 HMOIM 
£!•£!= #71 ^ S&0OIM EI2J(87) !ES #71 4 SalOiM Eh°J(97)SJ-°S ^?#W 4H 21EK #71 M 
EIIOIM EI2I0I #71 4 SaiOlM E^i(97)&2S ^S£IS S^OHS, #71 4 maiOlM Eh2!(97)S #71 
^5!^ UIO^(95)s #§>01 5|0iE 27H°I 212th tSl LHCHI UHxl^ #71 SSSHI ^IfflAIElSSJ #^S 
^M(81)2f 3IS S^ti-Eh #71 SaOlE EfSiOl #71 4 SaOlE Eh°J(97)e.^£ ^?SEI= 
Oil , #71 ISSi IHS(85a)S #71 #^ S^SS^Oil tHSiO) ^4 d E 4HIS W= Sl^e! 201 UHf 2 ! 
ShCK 1MIM SS, #71 #¥ *2HB-asK)l ^E|= tfaejoj go,^ ^gev i|)@(85a)s ^EI5 ! 
201 H^5!&hEh. 

E 6^ a If S 2| jj|2 4'AIOIIOil COS ' 2,^2 iil 0iiaE|4A>M ^Ssh7| £fe* AUIEOIEi. B ^S°j HI2 
^ A| Oil OH SiOJAI, a MSHAIiElg. «Mf #3^3 Sf a »q gaaSS E 5MAI #SS a sS^i All 
^A|01|2| 32*21- WSW.l&f- ?=EI. (tFEfAl, OImM OitJ- 45^71^ £>a. 

E45I S 6S #71 #3^3^(74) #M #71 S«i gEiai(75)g S= ^47H2| 

S3 TifiHAIElSOl bHxIEIQi. CCIBf Ai , #71 SSSxfl TilHAIEigg. #7| ^ Stf .3 § StfS tUEi 2*h 
SSJHS #71 &SS*0 7ifl!IA|E|g°i o^S^(IOI), SUSHIS, 1 - 

IH@(103) S! S# #^2!^(109)HS ^SSQK #71 S'5 #^S^(189)S SjOiE ZJH^J S!S&ii 
5! £JOi£ g LHOil UH§& #71 • -SSS SI 7iMA|E1g°| S-SSfll^ EB@S(103)2F g^Eh ^fll 

5J2S, #71 #¥S^(109)S SgEIOi AiS Ojgsfe 5J0i£ 2JH2J *»fi #0il HH^S 2,^3*11 3 
HH@§(|03)g S^EK Ui&M. #71 SS #^23^(109)S £ 4Hj gcllOim EfS (PL)2> UOI #71 

ts g}t, p 2! g^siTfl : ffls&Q. #7i &sasii^ iH@ga.B3) mm a si #71 sF^s^sdon .a* 

OI°|: a S^S Sh^ ISSf IH@(107a)£g tt9fft& 201 Bi^ShQ. £Et^, M\ ^A|01l2f SOI. #71 

SF^ V&Pt IHi(107a) S, 1 S{OiE #71 ^SSa^ MS(103) AI-QUHI IHa(105a)OI ^£1= 
201 bh^SFEF. 
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#71 SI #i?a^( 109)1 ?>= ejEHI7l&2J aS£ #^ ggeKIIDW! 2i§fl saaa. #71 fll 



*« g«(y*)at -eatta gaiois Ei°j(ii3; e 4°i pl)(h 21*1 soiaa 12132s. #71 ^ 
§aTon= Ia(m)V#7i ass e^s^ssroi #7rsm #^a^(io9w s^hs s^sd. £ 

AlolA| = 3S«ie>. #71 ^ §aiOIM EKJ(1I3) CHiyOil 6?4=7H2| gE!10IM JB@gOI HHSa frE 

at ori?m, #71 ^ saois uessi zizi& soie m?\ ejgti- sg s lichee eiu2i i 

LH011 BH§S #¥3^(109)21 g^Q. #71 ^ gfllOlM El°!(113)§£ 

B3SJ AT SAI (HI Oil M M Stt ^¥ §01 01 M El°! (87)2F iigH stOIEK #71 MM 01 M 

£l°!(113)g »Eai7|5r21 S3§^ S^§92,KH1 2|61) SOiaEl. #71 #¥ #^§9^ *iai 
S All 9! «12 #¥ e|l(H 5, 119)1 StJtJEl. 

El L(0171AI , #71 W S 332 #*? *Z«iasW<115, 119) A1OI01I ^-^H°l ? ?JEEl°Jg(1 17)01 THAI 
1 4 2iQ. #71 Z SIEEl°!g(117)£ #71 *S gtffil StSslCh OI01I ElslCM, #71 
SIEE1°!1(117) A10|2| #71 ^ LHOfl ^ gai 01 MEF2! (123)01 HH*I1! £ 2JE1. #71 



,3S 



1(113)21' _ _ 

BS|'i-*EA|«W^ &S*Xe; #71 ^ gaiOl^ E1S(113)2 #7| d|01§(121) CHiltHI ^*7H°I 

bl O^lOU 2J.4I ig& 4=E 24 Ef- 

#71 ^¥ gaiOIS E12!(113) S #71 ? gaiOlM E1°J(123)£ gaiOlM E|£!g ^#t)0. #71 laiOl 

m eisj s #7i *m gai di Mi ad < i i3) #7i ? ia 01 m Eiei ( 1 23)e^s g 4=e siei. # 

71 eaiOlM EfSJOl 4-71 ^ lEilOlM Efe!(123)SJ-«S ^SEIc 3^011=, #71 £ gaiOlM El°!(123) 

i I71 gas dio}S(i2i)g gsioi z?h°i eig^tsg mmi hhxis #7i s-sasii TinAiEig 
2| #^3^009)21 ^gg^tta. 

E 7g g 3913 ^AIMM ffl€ 3^3x0 OI|£ei4:A>g ggo!7l ?lt!" AfAIEOlQ. g -«|3 

£ A| Oil W H, m M?HA|iE1fc, 5^ #2!§°}2t S laaig E 5tHI Al tfi S S B 2| »| 1 

ttAinsi ^m ^u. msiM: o\m ni^ .«bfscts *tK 

E 4 5! E 1% »l 5^ gi^S^(74) #71 5^ ME131(75)M ^^H2) i^S 

SiO ?13BA|E1gO| HH*I1!Q. tl^AI, #71 SS2ill 911AIE1M^ jfe^l.ii S § ^f t,^!}.^ 

fj ™ 2.S. rnieS a. #71 i»sa a aj ei msi ?iais siss oi^a ^( 1 51 ) , s 1 use hi ^ 

HS(155) S #^2-^(157)°^ #71 S-I- ^#31112* IH0(155)s wqIE 27H2J £Jg^ 

«1S 5S0IE ©H-ra m LH011 UH*IS #71 §^3^1(151)21 S|g g*ttO. #71 
&S2ill^ HB@ (155)= SSElOl AIS OISSfe.SjOiE ZJH°I tiM #011 HH^S 1(151) f, 

g^Q. E*K, #71 4l- #^S^(I57)S #71 ^2xl!^iIHS(155) #00 5j§SQ. »^AI, #71 
S5 mS(155) S #71 #^S^(157)g E 421 ^ MOIOIM £>°!(PL)21 SOI #71 

#71 SI-¥S^S(151) AK3I2I g S^s §gs| -IB@(153a)SS IH91A1^ 3J0I dHh^SlCl. S.tl. 

^r'##.esaawiiig*(iBr/iiOi^''a s^i s #71 sm #^*rm(157) ak)|2| 2 s^^ #^ 
a as*: nn@(i6i)^e sh?jai^ ^oibUf^so. 01011 qsich, #71 ::#^ r »ast^ne(i6ii 3F ^oie 

#71 sopjjsi njS(l55) AHD|011^*hBef Mi! (159)01 ?H«ia= 201 dH^SHIh 

#71 #^S^(157) #011 ^ SaiQIS ae!(163; E 4°| PL)0| HHXiatl, #71 ^¥ saioiM El 
2J(163)^ SjOlE Z3H21 *5i S SjOlE S1L12I m LH01I HHxll! S-S2SI1 7HBAIE1M2I S# 
#^S=(157)2> S*%!-tf: 01011 Q^KH. #71 ^¥ HOIS ElS!<163)S #71 3 J&SMMffl StSSlE 
s 3 g|t 4: oi^. ^| ^ ¥S a|o|E Eie!(163)s -S"flt^9l'3t1>«AtOIOIJil-4l9& , 43f-:flaa|E.a 

2J(87)]!1 Sfflti- ^ MaiOIS &|fij(f63)ft;-'3!e^S-£fl7l9?l:-Z!eESff«9.*ZE9IS!' 

e^oii 21SB goiaci. ffTfaff*?!!^ '3wa' «i«s w i «i2 #^ •awwioffl. mm 

Q LH»7W/ #7! All S! X02 #^ #2.^3?!#(165. 169) AlOIOfl ^4=?H2| ^ ?JEE1£!S( 167)01 *H 
1 ^ 2iO. #71 ? •?JEEfO|g(167)s #71 tS WtSF 83olO. 01WI QS101. #71 ^ 
?-lEE12JM(167) A10I2J #71 #¥ SZfSS5* LH CHI 4 eaiOlM Et-°] (173)01 UH«1 * 2JQ. #71 ^ 

SaioiM Eie!(i73)s #7i #¥ >:»zra-asfi s-sse gss •uiot»(i?i)« ssia #71 ^ saoi 

M E|-°l ( 1 63)21 a 71 g D. #71 gSS HI 01^(1 71)^ #71 tS lMf(y§)2|- StSSIQ. #71 
^ MaiOlM Efol(163)# #71 U|01#(171) CHaOll ^4=7H21 UIOhSgM 2|SB itgg 2i 

El. 01 2^011;: #71 HI01^g2J 2|Z}S sjoiE 27H2J iSg 3 SJ01E SH-121 ^ LHOfl UHflS eSSM 
7HBAIE1M2I If #¥321w iSAi2!El-. 

#7i ^ gaioiM Em( ; i63) -.--a #7i ? gaiois sreKiTfrs gaioil aiag ^#ti-Eh #7i gaioi 

M E1SS #71 gaiOlM Eha(163) E= #71? gaoiM aa<173)&SS *E S5Q. # 

71 gaioiM E^aoi #7( gaioig Ei°!(i73)a£ : s '?gsi£&$Di&- #71 ? gaioiM siadra) 

S #71 ga« b|OhS(171)gi#SKM SS01E ZJH2I ag*^t8g LHOf HH*IS #71 S-SSSfl TilBAIEIg 

ei ss #i?a.^(i57)2> ^gr a^Ef. 

E 8 LKTvl E 14= E 42| I - I •(HI fflEl & WS°1 Jffll fiAIOIIM [t* 2fSaa IHISE|^AT21 Wig,^ 

g. sssi7i flier &asgoiE>; 
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71 TilOlM Ifl@M(60)2J 2,^g »ag *!#S aiOI&§3^ IH&(55>, TijOlM a^(57V;S! ?HH^9^ 



42J; )2F StSSIE^ *! 3 S UK 



#7i ;HI0IM ^ 

" ^c- ■ ' " 



#71 TflOlM SB@#(60) iS! ^71 
0|0|A^ 




Eh 




D. #7lloi LH73V»I3 tYH < *3fll«S»(ffi- 69, 73)£ #2f§3°U74)l 0ICHAI, #71 

sis si : m$^*feHB'fls»(ffl, 73)# sh fci ^ei-cw ^^^^S^fXK^^M J 31 ^^ ^ ^= 

Eltt iE 5^^M(E 42| 75a)# ^StTQ-. ^71 feE 3 ^ §7IAI 

7171 SlofOI S 3^1 AJ-go [01 ^ Sa 4 SiEK 01 Oil [[fEh ; #71 *:ME|X1 h: 

£ u^S^2^7l S^(61s) AHD|2j &7|^oi TH^H S^A|7I7I "9\ttG\0; ^71 ^ME|A| iE 

5^*f|W 

E 1 m ^iSra : #715^ ; maiMm (75) S #7| S ^(74) : ^wi s^a^, ■ s£aast 

■a #*a^^^ 

*h h^f w « [KK 3 HsL UH ^ ^ ^4^21 £,K° a a : 7i SH Al E1M(82; : E 42J CP)M ^ SSI" 

EK ^71 2^3^ 

a^(8i)« s^tiO:. i^ss> 

7i ; ssa a ^ iweis(K)& ^zi?^i.ri&ai: : 33*<bisj;b; m\ 3 °£ a oich ai, #71 as 

aK7| ^SOflv ^ • ^MimW SiSt^E 2AOv #71 

trass ..«s*iB : ^bi:^fe^i^^" : 

e i2s scores, #71 aa?«85) a #71 ^^»E^ K (83)g: geaxi?icH #71 £»a»»(8f)». irs 

AjglQv ^71 g&tF 5l-^7W^ 7I# E^ Oflxl^ 7I§# AI-goKS g-AW 4= 2iD. 0|0!l 

[QiEL #71 ?SS'a:'a Al M (82) AKOI (HI 4*±»B^HlH (83d) S §2^ EBS(85a)0| SSSD. 
71 S|@(83a)g ^71 SSHfl 7inHA|E1M(82)2J m^, ^ ^71 ^331^ 5HSM.(79)2J ^ 

afl^rCf, CQ-EhAi , 4 h 7| SSSa^t IHE!M(79),LH¥S ^^"SI : »«0I ^SSIfe ^ 24CK 

^71 'SfSSae* IH@M(79) LHOil ^a*l-M0|: ^S£I3, M^9t& -H %«SH ifSaa 

7iiHAiaw(82)2i ^aor^staQ. --aawss,-^! *i^°n8e(8^)s ssaa tihhaiei (82)21 
t^Aiach 

^7i i@(85a)ft -stwife ■©Eaiissi-'aaoii ■■ saoiMsrs tfatrtiF. ^71 seiioi 
jssjs Ea^ g^^a-sj*, Eas --s^sa^ ss-onsfwsf£s ss* 1, 4= sd. -mis m 

3, ^71 e>¥ MaOIMSfg EmiEhs ..S#0Ih B"»^TIAiN)- "EHJi.EteSt(TI)/EIOI'Em- aSt^fCTiN)'. 
0|E|£IS5V(lr)> 01 El OS ^S^(lrd2)> ^2Sfr(Pt)> ^EilL|g2|(Ru)/ ^EilUg i+»^(ftu02j, W^OIh 
°KAI) E^ 0|g2| "titttS|£S S:S& 4= SiEh. ^71 . §aiQIMSf# HEiySFQi; &71 

$|EEfetf(57)2K -StBt!" : ^3H-2| SM 01 M-'-EfSiSC local Plate lines; 87, E 42| PL)# ^S^j" 
a. EfAl WtHAI, ^71 *^3H21 v ^« Sa'0|M Ehejg(87)S *! ^(E 42J v^m Bfl*K>. .«7I ^ 

¥ madiM as!*(8?)2i: *ms ais ois^fe 2PH2J tsss ccfEmH^s ^4?H2j ■ ^s^bcbdif 
sia-sj-ss .-a*ffa ^5h.s* ! aaofM afi!«(87)s 3^fe &Ea7iJBei aaoii ^ ftzfss-srs-s 
a.t*o.-'«2i ^¥ •zsiaws^aiia S12 ^ #zig3^M(89; 93)t -was -si#Ai3ioi.-sat»:CF. 
^?i-.a2^* : #iKaasf(93)».«fl»5i aw, ^7.1 sii;s¥ ,».aaiaeKffl)" m^M^i s.tntr^ 

$|EEf2!S(91)# 4^E ^ 2iD. i&7l ^ $|EEtejm(9i)S ^71 tS St, f (E 42| y*)lKgt»oO. 

Qtmes'. oitm ^.«j£a2t(?i")s cisat sohoi 4?h2| /«iHEfss.(57')s ^ioi^ek 

131 S5*ra; iS* ftaaS'SM-IIHaSHll ^**S0lp &e!(87)S -!e*AI9.I£. 

fi 

^fiiAiEW .^M ^¥ 'SadfM EK>i.(87)S ESAiaQ. 4^71 H|QKS(95)S EA|;S 

8ror.saH3iaM-a*HJi a§ wa&o.' 3-boje s^skq, ^7i sa^ uidw<95) a oisf °iat? 

&?\ ^ ^EEh°IM(91) AH3I2I i^(A)m S2H7Js0il B^IOI 37U 4 2tQ. CCfBhAi . 4 h 7l SSS 
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ip££ ( #71 ^ ?jH&e!&(9i)2i .kg aoi,/#7i^§^^ 
Mara £xi*i k&m ^ s*g£ mg^7i ^ ^aoim to^^ 

Tll^fflAI #71 010^(95)01 :.« aS' 1 2rl 2T 3 9 Ofl ^^ir ITS #^ iMpi M|[l g 

^1 H|0^(95) 

2j gnaw ;^og #^ goioiMs^ »^ 
#^ MaoiM^i M&as^^ 

^stHih #7i ? saoiM Bhei (9?)s #?i *i ^(y*ja its&E^:sssa. rajisiss-, #71^ 

g'SoiM &F°!(97)S #71 ^^gEOOlM :EE!-(87)fi "MKN -^.OIKWa^asatfc-VBLUIiHL^S^WS. 

a*u ^ nil AiEieiF ;a7i5i^s: s^sq. 

01 Q, 

II : -MStlO. 01. 3£W, #71 ,*9«jUI0»(95)B ®SpK^:«t!J 
'01* AK3I2J g 3 111 @ (85oi ) ^ Afig Str. CCl-Er A| , 4^1 nB@(85a)_ 

#71 ^ gaiOlM EtS(97)£ ^DiE 27H2J 2!§t> t«M LHOil W-BE! SSaST 5WAIE112J 
#^a^l(81)2r «At«3. 

£ 15 LH XI E 19£ £ 42| I - I -Oil Id-SKB BrS2|.«2 ^AIMIQil [ttE i^SSSI OiTSE|;£X|2J Xlli^g 

5«T : »Ef3«s £ a lhxi e iowiai gss e-wssi my sAioaa gat* sag »**K*.»«tn». 

E&SWa> OilOil 

£ 15g ; ^SfttQ^- ^71 □!¥ #ZfS9^(74) 3 #71 5.2} 1*1 31(75) #0fl iF^s^i ^sai^ 

JjpoVgg© ^ss AFg^w ^^^e^(io5) a ^a^(io7)# ^#^ck; ; ; 

i£ \m #71 . : * r * gaswo?)-" a ^^xfe^(io5)# se^ai?ioi #71 ^ssii^ 

ihss?io3)# £«ua£h-: oioti #71 ssasis*; hi§«(i:(K3) : : ak)i?i aw 321. a #?i 
im&^m (ion Ami 21 s 2 3 woii a w m @ ( io?a) : h-^ ! &»ew 1 e ( io5a)p! *r#£ia. # 

§ #^Sl#C109)f : S#^ 

#Oil HHW^ :#7I: -.ssa'a'St: 
n@ I( i 03» «=q: ■ c Maf:B*i ai ■ #7i s s #^a M( i o9)g m 01 e z>H2i tsi m che $>ura § = 

LH Oil HHga SSS«lv5Hie AlEif SI ; SSSaiS!- IH§ft( V03)1F12^ELK:; ; 

£ 171 U&tV 
tMIK #71 #^ 

*1Q: Al "7| AVb _ _ - 

mmkm a^iii 7ie2i 'a e on 'm\ 01 m^* #*m:i- . #7i ^ Maiom^-s ^fi^jaiaa-.wt- 
^aiwiouai. ga# eaoiMsj^ ii°f2£:^tfo. #7i «w eaioiM^g mEi^Kfl 

#71 #5t« @S ^ SEII0IM Ehej(113; £ 421 PL)g: ^#t«IK #71 ^¥ #31 DIM 

EF2!(113)g tf£SI7IS2J a 3 Oil 7H1 1 ^ Xil2 #¥ #^a^(115> 119)gS a^SrSSStCh 

#7! »|1 S! 7312 #^ #^9^(115/119)4^ #¥ SZrgS^M ^#t!-D. 

01 CHI #71 HI1 S 7J2 #^ *ZfBJas«:(i15', 119) Al-OIOfl ^^HSI StSth ^■.«=EK!«(1:17) 

fi SSB ^ 2^Q. #71 v 5 ?-IHEFa#(1i7)g E 13HIAI SSS ^ »S"S| »|l tf/d-OI-St ■■gtte 
AISftKB. S#tH^. 

e ise s^ara, #7j #^ gzfga^s .« 0^(121 m uiOh 

"»c-i2f )•"©£'■? saidiM a-aci23)g s#^p. #71 aas aiowci2t)- a ^ SEyois ^3(123) 

S e ; M2l'ai--tf-MM-afvgHtK-»BI* A^ura ^#t h ^. 

£ 19^ ^ 1 5 LH XI £ 180A A1 SSS Sl2 ^ A| 01121 01 ( modi f led embodiment^ -flS?f7l .'WB &a 
EOIQ. #71 »fflW£ S'BTS-21 M2 ^AlOtlOilAI #71 ^ gaOlM : -&a01:3)» SSiofe S§g 
t>- S^Oil MStH-h Oj S°(HL #71 B|OIS(121)S #71 SS #^a^(109)S k#AI?iQ. 

S 20 LH Xl E 24^ E 421 I - I 'Oil CUEI- g SS2| 313 ^AlDUOfl SSaai MEE|^2| ti\Z*™ 

m ^SoF7i ssEsoiEK b S g.oj xii3 ^Ajoiioii siOiAi, .a Maxi^EfSi oi^ ftaaaw.a 

=eh t£Qfg:£ 8 LH XI E lOOUAi ^S=J B ^ h S2j 311 tfAIOISKgBIS!- AI-gpFd. SSSJEK 

c&ei-ai, prspii ch^i ssc gEffi^rs skk 

E 2® S^o^a, #71 §1-^ =2!§92K74) a 5^1 SE13B(75) #0il «|»S^.eM «g«Qv #71 
S^a^Jin DEtyVKN #7| m ' SEOg(75)g ^*fflSJ'fF¥a^g( 151)1 W#^-[_K #71 SI 
*S^gX15t)tf"'5t».^. , »Ea5lS2| a SOB «S2t(153)«: ttgttO. 

E 211 SStnev #71 §35K153)1 »effAI3IOI #71 *wa^*(1.5!)2| #^agM &.«Ag! 





2| a ^S2jfl^i S^2S SHEi.yol-01 #71 ?lEEhaM(57)2F;g*S*|- ^^?H2| Si SSaa^l IB 
@g (common ferroelectric layer patterns; 155) a #71 SSJS SI ^ JIBV 155) #0il ^ 
*W2| SI #^a^l(157)l S^tCK #71 gg'&S&fl^ SH&g(155)2J A|S OlS^r^ *j 

die 27H2i sg a ^ois.*mef"g lhoii hhss #7i ?^a^g(i5i)i «rsp.. oion qvkn, #7i 
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5 g SlT^H«l4 IH&MC155) AM3I 2[ S S ^ a #71 SB 157) AK3I2J BhSSPf B S 

S2| SVgAI^^ 




2J PUg ^gtKIIv 

Eh°J(163)£ 301E 23H2] 2ia^ a iajCHS'mra ^ LHCHI 1IHSa^7l. : *8-aa 7iiiliAlEig2| S 




£ 23g '#2*3 3 5Wo & Hi 1 71 >g S goUI, #71; BS*! WW 

S(171)g Sfe ^ gadlM .SB! (173)* ^SilCK ^PLtfS* UI0F^(171) a ? BEIOIS EE! (173) 
£ B «82| HI £ AIMS- ;S Sl» SSS AhgBKH WS^H-h j 

£ 24^ E 20 LHXI E 2301I Ai SS=J HI3 £| -A| M & - ^Mfttid i f i ed embod i nent)B ^Stpi .««".Sa 
£01 Qh gJUgOllig ITS2J X1l3.-ti AI.OflOfl'Af ; 3>7i gaO|i= EK2!(163)g S-SWS S^S 
tt g$6il tHStHZK Gl S^Oil, #71 

£ 25= E 400= SGN,3 ' a fi 1*321 SM g A| Oil 2| ^« 0tl(flidd i f i ed: embod i ment )B SO|^£ gSEOIIl. £ 
26£ £ 25°J li HI '(HI [Q-EK B ^^(ffl(Hr WE 1^3*11 OflEEI^XK a n H3£»BB £SoF7l 

E\m a S3** IBSMS E 8 LHAI -E 1 1OTAI gg&; Bf8S2J <«U AIWI2I- gSS^ ; *BS ^AI^tFPI 
3»/:E 25 a E jEg':jg2$^ 

E 25 a E 2G= fei^af3 , #71 a 7iIBAIE1M(8y ta ^71 IB^(85^^^^^^H^ n ^ 

¥ SaOlM S«gS(lbcal plate patterns; PP)0| UH^6. ^71 iiB@M(FP)S 

ES£ S^tfS-2h ESS -g'^'S ttW E& QISSI ^tJ^ 4^ SiC-K DflW: gS, #71 ^ gaPIM 
fi»&g(PP)& : ^Dla H^(TiAlN), EK)IEm^(Ti), BOIEfe §a^(TiNK 
OIEIPS^(Ip); OIEIQIS ^5^(lr0c)> 

e= biisi ^ ^ek #71-^ gaoi ^ tW@ : b(pp)s #7i -Ai-uvtro^tfa- I 
»l*(ic*)B;:[^ iie«(PR.)a^2fs-si 

CHE 27H3 ojg^ gi S ^OiE *}L.|-2J \.g LH Oil HHa^1#7I '•/.SSSa > : ^HAJ.ES'(8Z)S.;eBP\ Wl 

i ig, #71 Zf ^ ■'■adiSxnie-*.(PP)-s/s 2hhi eais bHZK.aoL zhsi- aae tim ;a ??Ha : 
■sate si LHdfl mxia 4^h°j ^ihaieisck)* s§ck i^£s, ^71 .»v^-«awi- 
iteacpp-^ siws 2«a ■■.awtfr-aw-.a ^oiESKifsirs lh oh w*\*i ^m(s\ ^ 

£t g^Eh ^7i saoiM n@S(ppji ?m effiMJisa Jass .-aBawsioi mi 
aoiso. cw7iai, ^i-tf«-*aa^s^B : a-as*i a artf*'-a3assw(B9';«)B- stj 

tV -^ 21EK 




OI-SI' ^7| ^ »3aS» LHOil ^ -BaOlM aS!(97)0|-. BHXI^Ch 4 h 7l ^ SaOlM -2K!i(97JS ^71 
*aaa.sjB- &S^= -^Wai ■ UIOWB(95c)fi Mei-OI a=7l-:-y»4BU- StSShE^ HHxl£! ^71 M 

^^h°j ^ saoiM m@s(pp)]ik a7i5{Bs a-^acr. oiafe wel 4 k 7i ^.'aaoiE ,ee!(s?)S:.^ 

71 &^ S^SSer* 9Wg Uldr^(E 42| 95)* ©oKfl ^71 y»tRlh BttttE* HHflS ^ 

7i MaoiM iH@M(PP)Sf a7-isi-ss..a^a- ^e 21a. 

e».oi-, b ^321 g^Duoii cp-B -ssaai misEii»2i -asaa* aaaCTs tm. 

E 25 S E 261 UM t^ffl, ^71 SS^fll 5HEHAIEI#(82) a §3?} IH@B(ffia)GI fifBB 
7I5SI Sa «D0 oF^ MaOLM^lM SSthQ. 4^71 BamiMSfg. £g&' g^t&Pti..E. 

S^imst E^ 0IB-2I" ^^5|25 4= SiEK ^asjas. '&?ft& BaQICPfS EmiEhs 

^□I.h B-ffl^(TiAlN), :EFOIEte^(Ti), EfOIBS SS^(TiN), 0|E|E!§^( I r)> OIEICIS 
<y-t^(lrOO> «135f-(Pt), iH'lUSHKRu), 5HLIB d*PKW0^ mMu\^(A\) E5 OIM2) 

oiQh a^, ^ g a | 0 |ED|.g nHEiymoj *»-*.»2i aaoii dbb(pp)b 

D, A^j ^« MaOlM >u!@B(PP)2) 2*2,^ 5jGH^ 2PH2J tUH a ^10iE SIU2| g LHOil WS 

si ssaai ?iiHAiEig(82)B -fitsD^ oiiB B9, ^7i ^ Maoim Ba«<pp)s 27hsi eiast ^tS! 
i a 2^H2i si at*- mm lhob hhxis 4?H2i ^a^acBryai- ^a a.*£H^. oiqii co-ek ^¥ maoiM 

EK!B aej*h= B ^321 Bl ^AIOIIOII ^71 Ba'0|-E.»Sg(PPJOO 7l2JoH^ ' Sa^ffl ^ 

Ma±g anti s±Mm * 2iu. ^7i m¥ BaoiM^B oiEiEis^ a/E^ oieicis 

aitJi. ^Ma^B ?f= BHBi£Srs.aa*te s^oii. ^71 ^ gaoie -ns«(PP)oy 7isj?fs 
AEa : A't b : aasj ai ^AiwioiiAi2j gaoi-s. sraa(8?)oi "5i2!*fe ^^a^cm Himo? «wa 
a^SD.-iasFAi, b ■■Haoo-oiAi-a-.sroi. ^ saote Era (8?) chichi ^ mmm iReg(PP)g ■« 

3^0H : ; &7| Sftaa : 7HHA|EiM(82)0H 2J7FEI^ " AMa^* u-±aiu ^ 31 Eh ll^SB, ^ 
71 SSSa 7iiBA|E1B(82)2J &°g m^2J l^g 2OTAIH 4= SiEh. 
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5Si(9vjl SllT y^Jm mM i&\ -:55 ^Hae!M(91)2J ^S ^^°£ Pa^Q (decoder) 

TU^SBAi , #71 #^ ftaaasfS IBBySKfl #71^*5* 13101 e Il@ 1(PP)1 ; i£A^fe^£7H°Tb| 
0§B(95c» *#6!Q-. OlOfl EUEL #X ^7H2| HI0r£g(95c)£ #71 S! ymm OiSi 2#m2. 
a. HH ^ 3D. OI2fe BEI. #71 bl 0F^M(95c) CHdJtHl °l 331 1 *! A|(ffl (HI At M HI Of-§( 

£ 5 i £ id 95)tf 4>E SP. #71 *£JH2| b|0h§l(95c)l ?^ aSSI7ia2t S3 #(HI 

g ^g.^l'a'^AIOISM'tl^a'W^ni-ga^SI 4=50flA1 St! S THlfOI 71^5^. MI SS, 
#71 laiOIS Er315J Al£ OlSefe 37H 0I#2J til #011 HH^*! SS.SH TUHAIEtll SI 

Z32f &jf 




m a-oj s .g-«g= • aioioii dsi# sib 5^ ^21 ^tiir ^ sjq. 



DIM QslOl, #71 m OIMOI 2^ LHOil ^ SIEEhaiOl HHxItlH #71 ^ SIEEiai AfOlM #&*! HI 

olsoi dsaS af 01.^71^* ao»» #71 ? sieeks ak)i°i tieis sapiaoi uisks s*i 
oi §7 r Aigj ^ sip-. 

□ LKN7M, #71 SSI 01 e Ei-2! CHdOII «^7H2j ^ mWOm hgli «£ofe 3^M. #71 

^iBAiEiemro^i4 sEi^a^Mai^isxioi a^Aiij ^ sia, oioi ege*, a-sssi ?i 

3»S}o S< s°2Sfl MS£l±Xr°l 33EM g7 r A|?|£ 3iaf OHEI 32121 <yg|#S if#AI?l= 3*01 
U^tM. BJESIPie #(HI §5i 51^ ##^3=1; . 

#71 sm? saga^t #on a i stfs ra-a 27tgss^s_nHss> m^th^ sssa ?jiiaie) 

^^JH oj ^og j fl ?i mi A| El ^Efll 71 S°| S 3 (HI S! #=! #^§g^; 2 

gZ^gef LHOU &7| *« J&m StSSFTfl HH*I9 ^^7H2j: gaiOlM 5tJ5h£l . ^71 

gaiOlM Ef2!g£l 2.^= AiS OISt^ «!Oi£ ZJH21 tftS(t*b rows) £WI UH^i! ^71 SJ-SSSII 7IHHAI 

eim°i s-^agSh sis^jEe s^sfe a-s m%2.s. oiisei^. 

g^?& 2, «l 1 tKHI 2JCHAI, 

4":7I gEIIOlM ErSJS MS OlSSf «j£HE 23H.2J tSM ^CHI UHSS! #71 &S2HI 7)IiAIEia.e| .^35 
M S4SH= gaidie ■ .E r £'( local plate I ine)0|J2v #7l ^ S310IM ^71 # 

m=t& 3. M 2 *KHI SICHA1. 

#7i saiorMiEras epeih s^ois -ai&. B\o\E.m% boie>& s^, qi^p«=u Ji?! 

P§ tiUSh" Wgar, ^BILIgHf, CHILIS Htm. Vmmst 5E= Olg°l 2t.^9 3S- «9£S oh 
S SSSfll MSEIiAK 

S^?» 4. SI T tJOi 2101AI, 

#7| SaiOlM aa^ #7i- #^ sa-ga?}^ H|0I^(sI it-type via hole)! SShOI Al 

S OlStr sjOIS 23H2J t!s #M' Ifflgg #71^281 5HIBA|E|g°J #^3M2I- 5!S^2S g^sfe 
^ gcllOlM Eta (main Plate line)a 31# ^953 3I~ SS0SB DB2ai7J. 

5. M 4 *KHI 2J0IAI. 

#7i #^ sasaets xrais siss an a si2 #¥ sasa^sg sshsfe 5i§ iass sis s 
S3 si miaaiAK 

6. fll 5*KHI 21CHAI. 

#7i bio^ei ami #71 ^ s^ai- w*&sm hhxieih #7r mi a wi2 #^ sapa.arp ai- 

O|0il JH^BS ^ ?4EErag(main word lines)g Q 5*Jsh= 211 ^9 Sfe WISEIiAK 
g^tf 7. » 1 *KHI SIM At. 
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#7i mnom ei°j£ 

af^PS^S^gekKHI SiM §013 SaiOlM Eia(local Plate line); g 

^■.^■•aa&SMl-S«*lfe HIO^Csl it-type via holeVf fStglJ^j J^^S^'J^fl 

§ S¥S2f 5!SS{£S S^Sfe ^ #aiO|M &E!(«ain Plate 11 neJs SSSSfe as iS^S ofc 2- 

ssai ojjea^w. " ■ •■: 

§^ 8. m ? tm sioiAt, • 

#71 3« saorm 3i°im EHDiEfe ir^oiH EwiEj-^st. aoiEfe gsisi. oiejas^. oiei 

9. W 7 tHW 

Ml 1 :«SBra#flln word lines)* Q 5#shfe 2f f92S Sfe ifSSSI "JMSafclfc 
S^tT li> Tifl TWO 2J01AI, 



sissti am :«sas. tots s^s^ migEi^XK. 
§^ 12. 350 TtHHI sichai; 
#71 

I al mass s r = 2tf*3*o DiieBii^. 

13.: 350 12 WSiOlAi, 

#71 2JS3WI TtMAIEfS AWI2J a S^S *0?= i95f |@|..Ct Ssfsl-EL £71 IS^f 4 k 
S^«M4. 350 13 *^0fl SiOlAI, 

#7j gaar sags #- sz^a^oa ththoi ^zj- a^dis a= as mus.s. sife ^aa-oo- 

§RtM5. 350 13 *HW SUM At. 

5J01E #71 2fSaSHSt ' -Bfi* S! ^71 §3Sr I0@ AK3IW 4*±*E^t Ml! (hydrogen, barrier 

layer pattern)! G( lS£g : oi= &S2X0 OflEEIiAI. 

#^?*M6. X-fl 1 %m 2J01AI, 

#71 2H?3a 7iI8A|EI= ^31^ SjfS 5l¥3^, 2^231^ US H S# #¥2^(cotaon top 
electrode® SWiEI. #71 3* &¥3^£ SSEICH #71 SaiOIR E19J2I OlEHOfl *IXIo}^#7l & 

«a*st ffesl S2.^7i mm 4^3^21 #¥a£ #7i mmom Eiaa- zizmzs. mmit a 

17. 350 16 tflHI 2101*1, 

#7i o^s^s aioibj a sr #71 i^saasi- mss akji2i a s^s *o^= ias,\io|js □ 

18. M 17 tHHI SIOIAI, 

51CHS #71 ifSSa'sf SnggSJ S #>l Mi AIOKHI JHXHS *A«E*Sf'ile (hydrogen 

barrier layer pattern)^ Q 5*mi= ^S^S Sh= 2,^3*11 ffll2£|iAK 

m^tt 19. 7S 1 *HHI SlCHAi, 

^,•■71 ii^Saill TUMAIEIe *ia|S SJSS Sl-^a^- -SS 2-^aX-ll^ l&(coraraon ferroelectric layer 
WLttemri S» ^a^(colon tw elecrrode)# SttNSI, #71 #^3x11^ uBes gssiffl 
#71 gaiOlM 512J2I S1¥°J #71 Sl^a^S* S3, #71 #^a^= ^71 SS #339151 iiHS 

S! #7i MaioiM eisj Aioioii: JHJqii! af ms^s 2-$?aai oiiaEi^Ai. 

g^tJ-28. 3511 19t,HHI SiCHAI, 

#7i ss ^sai-ii^ A10I2J a s #7i s-i #^a^s Aioi2i ss^i 

Tmma IC^ei, #7riaVi@s #71 st¥ sz^e?^ s #71 #^ sz§2^ aioiwi jhjhei 

as is£2 si= 2>^axii d«hei±a>. 
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«?tt 21. El 20SHHI 2J01A1. 

it@ hydrogen t»r r i eM ayer pattern)! R Sttf 1-= 5g ^§£S SHE MSaAW.' 
g^ef 22. ^£31715 4011 IS tt«f S € StM nja- 2»S3!££ HH&S «I4=?H2| * MSBWiEl 

g; ' ••• - . ■ ■ -' '" ;: ' : '•■ - ■ '*' -V'.v " ";" ' 



471 54 IB A| El SS SW 3 &Sfli>l S 4011 491 *i Stfilr StlS>E^ HH*IEI II. 3 #J§ A1 S 

OlStt 2?H2) *»g(two rows) 4011 HH^S 471 2,^2*11 ?HIIAIEie°l 4^SM2K ^S^S 2 

§5fe «^>7H2| IBflOl p E>°Jg( Ipcar plate I ires)'; S • 

^91 a^jHsi ^ mmm a-ejge sh= eiaapiBsi ssoii sjsa a is Ei2 4C#2^ 

5g»tr= ^SSifl DliaE|±A>. 



M^*}23. 3 22 *K» SOtAI; - 

ttt irsaai onaEi±A>, 

g^tT 24. El 22?WI 2J01AI , .. ; ; : t 

471 Ell a 7312 4^ eZtg^etMs SheSIEI. 471 ^¥ gaiOlM E|-e!g igAI?|^ 
U|0^(s I it-type via hole); S 

471 m^M ti\0^m S= ^ #MO|M E|-e!(iiiain plate line)l Q Sttffe 21© ^S2£ ©fe 2f° 

sal onaei±7}. 

25. El; 24 *HHI SlOiAl , 

471 Ell S JcD2 4¥ #2.^2^1 AWI (HI JHEIS ^?H21 ? HEh2! S(ma I n Jjord I. j P®sift Q_ ^ff=f 
IfeL^r^ ?-rEEr2!S£ 471 *l &**2|- StgSffi 471^51^ blOr^2| °f 3011 HH*I& 2© - 
£ or£ ^SSfll wiasiiT*- 

9=f» 26. El 22 tfOll SiQl AI . 

471 3WA|E1= *f3flS §1*3 SM*S^J SSSSl^ 1H@ Ss4^2!^g St»_!£|, 471 ^ 

gaiOim Eh°!£ AIM 0I2*> 3CHS 2>H2| *Sg 4011 sbH§S! 471^ 4^3 ^SIK $S g*S>^: 31 

s msae oi= ^siB.uiiaeiiAT. 

g^*f27; El 22*KHI 2J01AI, 




*si= 2© ^s^s s.fe: ssssii miaajiAT. 

g^tT 28. El 22 »HW SiPI AI, 

471 S-SSHI TIIHAIEl^ *mg. S|SS 2, h °2!ai2r ie (common ferroelectric layer 
pattern) S! S# 4¥S ^(common top elect rode )g 5*miEI, 471 .&°sasf 9S5ICH 
47j ^« gfllOlM &2!2| Sh^SJ 471 ilWS^If 81, 471 Si^SiS 471 Sg.SSSlfl^ 
IHS 5! 471 -3^ gaiOlM EI-2! AKJIOfl 7HEIS 3g f§2£ SSSifl OliaEliXf. 

iptr 23. eaai7iB 4011 ts stf a [&a z^^s^ jhss ^*?h?i m msiai^ei 
s .asaa ^shaieim; 

^7i assai TipAiast Biffiai7i5si ason .*rai-s sjsa a •au'erail; 

SHI ^HHAIEIMSJ #¥3#i kSAI^IIl *8 gtfirs«& '45W -HI01* 3 

^7.1: UIOI-SS ^ :«»Q|M EheiCmain Plate I jne)g S8a» DilSBI^AK 

S^» 30. M 29 SiOi Ai, 

^71 blD^SI Sf SOil ^71 *! gUftPI UHxIEIH, ^71 11 XU2 tf^. #.Z?gS^f 

AH3IQ1I -'7Hna"'^3H2| ^ '■«|EEK!*(«dlri-wd' lines)g Q it^fe 3# ol^ g-SSa Oil 
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WtT 31. *0 29t,HW 2KHAL 

£!7I SS^SII 71IHAIE1- Sf2HS Sj#S oh^S^, UBS S #¥S^S £*tfia, #71 ^ 

g ig°g sfe ssaxo miaejixi.. 

g^»f 32. H 29*K« 2101 Al, 

£91 SSSSl 7H8A|E1 = *h3IS 3#S ol^2^, ^Si-H^l IBS S 51 #^a^(coramon top 

Z\£irZ£m #¥a=ts s#aoi #71 ? saoim aejej ofehou si*isr= #21 

gq»«f 33. ;a 29 tWI SHMAj/- : ' 1 

#71 71 EH Al El = »30S 3 #a SWa^, Mi (common 4 erroelect rjc layer 

pdttem) S #¥a^{eoramon; top elect rode )#SlJ^ra; #71 S# ^SaxOSf S3S|Q1 

#7i $ mmm aejsi si^ei #71 ©reaves si> #71 ss #¥a^= #71 ss ..-asaaet 
is a #71 2? saioiM Ei-ei mom wxsa ae ssaai oh2ei±at-. 

g^tr 34. &Eai7is #011 sh^ szi-sgsts s#sf= 9?ii 

#7i §r¥ A^issf #m a i^ s g utfs am 2»a^2s uHga ^^thsj ssasi tubajei 
mm t*ga>= zm; m 

#71 SSam TiMAIElSg ^ ^£171521 aSWI ^^^^^?^^^#?L^^2^f 
LHtHI #71 *» gjff2r StS5|£^:HHxia M^Tm g«|0|E ^Sofe i^o^. #71 S 

aioi m - ejoj goj sr^s jy e 01 §*k 301 e zm°i mw #m hhiH #7i ssa n mm ai eis°i #¥S 
lai ^gsjoM s^sk= as suss tm ssasi onaEiiArsi *oiwg . . 

^^35. m 34 *khi sichai. 

§j<OH2i ssasi tipaieiss &n= 

#71 s^gssj- #on §^s=°i, ifsaai^ s #va^5te »ais t*gti= s-tii; g 

#71 #¥S^5j-- #71 3! #71 o^S^ej-g 3^25 BBEiySKS #71 tS S #71 

2!§ sgog M2E|4:Ar°l 
§^ 36. JO 35t,K)ll SiOlAI, 

#71 #^ s^is?i- i! #7r#aipiE e^ojgg ggse 

#7! SSS HI 71 P AI E1M0I ^ « a 71 S°l 2 SOU g 3 « #5rS 3711; 

#71 #^S ^SOI itgg HB DrAI #71 1 S:&5rAI 7101 #71 SI 71 EH AI H* AIOI £| S 

# ar?= '-a3?t pas s#m= &m 

#7i sh¥ eaioiM^m pEiysra #7i m st^ai 1 -'Stftf ^^thsi ^ sgioiM eiejs .-assia-. # 

71 gaiOlM AIS GlSofe S101E 27H^I *!§'#0I-UHSa #71 #^2^S2h 

#7i ^ saiDim Ei°±mm ^= ^aapieei am #wi jgii #^ =2»as^ s Xii2 #^ «zki&e, v 
s zm£ «#5P= Bflim 5trsi= 2» ?g°siiu ssa a mi hei ix r °i sisij-a . 

SOT37. M 3E%m 2101 A|. 



°S ShS 2>^aill OliaEliArSI sisafg. 

38. M 36 *»-01l SiOl AL 
#71 ISetS aW; 

#71 &Saill TlIHAIEIMg SI 715 aSOll 4i»eeti 55g?CT SSBfe BJHQ it, 1 " 

era. #7i #¥a^e #2i #7i ^^im-^-c #7i §3511 saa-Ai?i= sm a7ia= as iiis 

g^tJ-39. M 36 5.KHI 2iO|A|, 

#71 X-02 #¥ #2!^9Sf S #71 All #¥ S^gS^S a^BjHS PEiy^l-OI #71 ^ IMOlM E| 
33 hi#AI7ia #71 tS S*filr Sa.£h blOr^S ^SS^ ©31: S! 

#7i w5m womm ? saiois Ehas &nm a suets as i§2s sis ?,^a 

DUSEIiAlSJ UI^HS . 
3?& 40. « 39*KHI 2ACHA1. 
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#7i m:£& -jftzruera sgoF7i jaw; 

#71 ai ^ szFaa^ #wi #7i ts ewraF est* : w£ji ; si - aMaaaa «#sjfe a*ia d £ 
S*ki> #7r -assists :#7i sa« uioi^si s= aw bhweis as wsas si^ ssaa mi 

St^ 41 . XO 35 *KHI SiCH AI , 
#71 #2*§S^ ^ 

#7i iteaa ?raAiEiioi s#s esHasei-.sspi aa$ta sssi— bw; 

#71 #s*a^SQr !tss muOT ; aa?ta s&£W?idi #?r ssaa ajBAiaa akdi^ a sei 

■H M ®fe SSet 18 @# -B?0 * 

#7i aasj- 'ine* we &£m?[&$\ aaofi 'ai a»2 #^#&§3sia *rais «#*h= Etft; 
#7i 

■■EPH; S: ■ 

#71 gas BiohS# as # msii dim sraa gsms btos sttffe 2# igEs sfe ssSa 

iWtK 42. ^a' : 41v4M'■aeH : >cl> #7| §3H|:« #7i SI) ^#2WiasWI tH^hOl WtiBWI'S -as 

mi^s a# sfe &saa Dtsa.±7jsi jgi5»a ; 

43. ^ 41 i t^l 2101X1 , 
#7| gg°jg SSofe.Effil aWL 

#71 asaa sniHAiEie* s= »s»7iir3eoii- a±t*e^# sssi— a :±m 

ZW, #71 #* #3 #7| sshj-s SW»AI?!e S3 3»?JHS : :a*"«gS 

§^44^ ; • 

#71 a 2^ ; . 7:; 

#71 X01 S% AZi^a^ S-0fl^ #7l i B«&: StSt* -T? SlSE^MM S3ofe Q "5 

-t»KL #71 ^ ^E&agS #7i HI0W2I °J 30|":THH*IEI5 3L» «S-££ m= S8aa Oil 

45. : M 34 tJDli &WA|^^^^ > 

#21 ssaai ^MAiEisg;^ 

#?r 6t¥%zrs3?*. #iw #¥a^5| a- s^aa^m »as sgm= ej-tii; 

#71 a-saasrs #71 s^sj^s SBEiaoioi #71 *» stf a #71 ^ co-ei- 2*f 

a"^ss'-HH.aa--'«*'ffl2i:-ftHi#a^"* : a #71 swkb; #m .-wa ^40121 assart -aaaa s 

#71 swa^g .akiisj 2 a ?i a #71 ssaaei js@# afqi*! s a^£ «ms aaeMi£ 

#7i z& --asst -itaa esslpissf a aw- #¥a^e ssois e^; a 

#71 #*a^m niEiasKfl #71 a gnat satj ^^?h?j #¥a^m usse BM«..sati" 
el #71 31 #¥a^s Ais diss^ ^ois z?h?i Mm #oa. hh§s #71 ssaa^ immm 
sa«.$sa*»k= 3B'*8£s 5^ ssaa wsEii»2j asaa-, 

S?^ 46. 45 -Vpl SiCHA-i, : 

#7i ssaa^ -He si a «?r«w saw flue atoiwi.thms *^«ib** shsm aav^.sn 

47. n 45-ttoi stoiAj ; 

#7i: #^ #zf^ast a #71 -aaoiM siaaa sss^ E^7^l^ 

#7i ssaa TiiHAiEieoi s#a- ssapisg aaoii #^ sa^t «a«is : B70'; 

#71 #^ aa^m EEiysKM #71 ss #^a=sm k^Ai^m #71 a stfirststi- seis 
m ^#oh~ e^i; 

#7i ass a= ^ aaioje Ehat sss^ bsi; a 

#7i 5?^ saioiM E^am ?>=^ B.^a7ia°j a a #oir n\ a a-2 #^ s&aa^g »eys a«»t= 

a?«r -48-. XII 4? S01'2i0lA|; 

#7i ^ aabie asis-EKJisa- ^^dih sti-^ EmiEm^ Eroi-Efs -oieiqs^ oiei 
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49. M 4? tm 2l6|Alv 

#7\ mz #¥ szrasasf a #7i »i i #^ #2.^ a a^^M iiiEiyskM #71 ^ #aqie a 
eri irfeAi?in #71 1« ststt 0^ uigisp sssis ; a 

#71 #5is aioigg SaoiM a»ie vtfm^tfBr^tNfe at ^ssM^iSsa 
a wieaiiiwsj assg, 

g?t 50. fll 49 tmi SiCHAi/ 

#71 a? #^ #2^a^g tt^SP^ZLH.*: 

#71 Hi #¥ Szraaej #011 .#7| tS StS £| ? ^EE|£! MS; §# o |~ B7H# Q 5 

tmiEii #71 siaEfam^ #71 s^Midh*?! vs:'aoi;VBi'»a=..2» *S2h ssaa wi 
#71 #^ #asa^a saioiM ; Ei-amg «;«oip 

#21 »saa ^iiAi^gdi =■ ttaa - ej-sa'7is2i'.as(H av a; a2-.#« :*aara : s» «ais s#ms 

#71 xflz #¥ »aaasj : .a- #71 sin #^ sasasm a^S'ss\n r aa*ioi : ^i"s¥-^MH.^l 
it^Ai^ra^ t #7i ts «sfj» stiy : uioi*» «:a»^; s eSi sr. 

#5i Hio^g ^ sai dim ftsim m&o\z smm .£4wfe^»f*S2:&*>&' ,3-ssa 

M 51 SQjAj, / 

#5i a2;#% : ^^asfi *<#m7i • soa, . 

#7i air #^ #2h^a^ #chi #71 *» N^tai M^wa: 4 ^E^fi ^^^i^l Q l 
tmra; #7i $ -«EEreis^ #7i eas >?tftoi*a sw «H»as: as 53 sis -ssaa mr 

53. fl) 34 tHHI aCHAl/ 
#71 SSS 381- -5HPA|.EigS S#*l^ BTfl^ 

#71 ftasia-Hf #wi #7i a #7i : « 

if SSofS B^I; 

#7i st^a-^'s ^ B.ea7is- saw ;ite?Mfst a #¥£^^m 'sas *n3«= a»;?a 




54. a 53 twi stoi ai, 

#71 #^ sz^a^ a #7i saioiM aepit ss$ts stiis 

#7i zrsaa ^iBAiEiM AK3I2I a s^i a ; ^s sa^t; pin- «#ois Erti; 

#7i: ga^ fines hehris aa» saining «#§is &to; 

#7i §fe BEioisBn iEHaeta #7i s# #¥S^m^ s= >4=7H°r «aoip;as! : a» *-a 
shs Era; a 

#7i ^ Maioi^ aag .a= ■tfaaPiSsi gain #^ ftzraia^ a a2 #¥ iz^s^i ^ 

BUS tSSeKr BMf 21M ^SS^ Zfe USEM MaEI^»2| 

«?»--S5. A 54*HHI SiCHAi, 

£g saga Msaixra si3Ett«. 

56. a 54^CHI SiOiAi, 

m Li stmts ^g^^ ofe s-saa Maa-^si ai^a. 

^2 #¥ s-^aa?* a #71 ai #^ #zr§a^g a^^j^s itEtysjoi #7.1 ^ mmum Rt 
ae !r*Ai?iaAi- #^1 « gtstf tas hioi^m s#?k= ea; a 

#7i aas dioh^m ss ^ fiaioiM£i-ag s#m= sai ei stms •*gss'«fe sss 
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m mieeii»°j jisma . : : \V' 

g^5B. M 57t,HHl 2101AI, 

271 xrc.-dw ##iasrg i g.stfK>i SEW. 

271 391 2^ SZ^3^ ^0)1 271 ti ^401212? SIHEiagg t!2&l-= 971lg □ £ 

Seisf! 277 ^ Siia-Ml 27i #s^< uiotssj tf a<w mxra&'a* is^e^e -33321 mi 

a 53 shhi sow, 
2^ #3sasi; 2 271 gaioiP aagg sssi^ 9:1= 

271 3°S« Till AlEigOl *2S! B.^S03IS°I 3900 Jill I S 7312 2" *3«SW*raS *25fe 

B?a; ■ -' ■:■ ■ \ '.: :. • ,. : '.>,-; ..C-l.'A. •<■:•• 

271 392 2^ #^a^2 l 27f* 

irgAIPISAI 271 .«.««jH- StSt^ S51ti UlO^fi 9*; 2 .■ ■'. 

27i ftifai motel '-Bfe £ gaoim Etag ^^ : s»»-*whs-j2si''»ie's«^ 3tOT 
27i m 2^ eZMasfm «ssi-7i sou 

27i 3ssai mwM&m mm m aa« xhss sasmei ^2*h= s»f B-ss«e 2i. : i 

g^tf 61. 350 60 * m 21CHAI, 

*?oia 27i 3ss ai^ ue 2 271 §ae* ebs akjiod 7hxb& m@s sssis ep 

iW*> 62. 350 59 «M 2tOtA1, 
271 392 2^ S^ia^s S2SK7I-SM. 
271 All 2^ #2.^9 Sf 2011 

ssra. 27i £ siaeKaes 2; 

S=m 63. #Eai7llh 2011 *8 Sftf 2. S StJ§ t&Ef 2SF&5?^S UHl^ M4=?H2| 1 i! SS!l*l:±E|g 

m Q^m ony • ' ■ !: '- : " 

g?\ g EajXI-fiypg Sfe : ^E^7I^ SaOll S^a^M S2S^ 9?4I> 

27| SMjt S^aei- 2011 271 tS S4f 2 271 g Stf g IBO- 2Jq#3)Sa HHIE! ^3H2| v3£S*fl 
TilBAIEIgg 271 3 3SSSI TUDIAlEi^ 271 St£.. &2M .SW» SgSI= ^SaAl 

5 E 4#g StfOI 271 3 a MSHAI^EI^ S7I*J2M a*fH-=-EPm 

271 ^^H5J 3S3*II TlIHAIElgg 3= &SS03IS 204 231 -« S*f2f StSSMI i&Pl^lS 

i4 gaioiM aagg ^ssiei, 2?i 3 gaiois ei°j§ ais orst* skhs zjhhi -aig 2011 
HHSS 231 ifSSSH TiniAIEtgSj 2^.91^ ^a^s aiisis eTi; s 

m:y\a) 5>« gaioiM Ei-agg ?r= ^ejii 71321 39011 w 2 7312 2* sz!-!9=i-g fms 

«2S^ 971 g 2,^Sif OHHEliTjej Xfl^S. 

g^t«- 64. M 63 %m SiCHAI, 

231 ^ gaiOlM Eh9gS EHDIEIfe W^OIh EfOIEteei, EFOIEVh S?F^. 0!Eltlg% 01 

eiae e*sf2t. *ise[- T-au's?t> ?aus issw, w^oih^ a= oig°i ^n^ss «2sis 2 

g o\= SSSX-O 01l2EliAh°l TtSgfa. 

S^tf GS. 35fl 63 «J-0fl 2101 A| ( 

At-71 g^JHBJ ^ gaiOlM El-agg ^2SF£ 97)1= 

Ak 7 | a^^oj ^o SS || ^nHAiEig Awi2i a s^g ai^= ma^ nmm ^ssfe sr*- 

2-31 ggej EU|!g ?>= 9Eill7|5°l 239011 Sl^ gaiOIE^m ^2S^ 931; s 

271 gaiO|M2fg MEiyShOl 271 tS gaiOlM EF9gg S2Sh= 

97flg 2tl«ta. 271 2| gaiOlM Eh9= AIS 0l:S8h= ?5CHa 27H5J tSS 20fl UHgi! 271 ,-3 

ssa TilAiEigsi 2¥9g]iK assise si5i=aiis2S3i &%m\\ maa^si os» 
^> 

S^66. Tifl 63*HHI 2101 A1, 

271 3912 2* '•*ZHB95J 2 271 7311 2¥ S^S9 3^4°S IHEiyShCfl 271 gaiOlM El- 
9g igA|7l9Al 271 tl'"BSfj» StSt h #51^ UlO^g 'gSSffe 9M: 2 

27i Hio^g s= £ gaioiE Efag tjg«>= 93i!g a smm ^g #ass «>= 3ss 
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g^«T67. HI 66*1-011 2I0U1, 

4D\ m S go 171 SOU 

C^ki, £?Tz *i=ae«s #7i -ea*: aowei s goo ma as 21- §i££ sf= sssjo dj 
«=W 68. bjhoh- *h qj « u^tg t[ |ev a^si^s hh^s ^^thsj ^ eshxi^eh 

^ MAI £11 

5^a*W°H3T#7^ 

s^7H 21 S-S^l SI 5H iLii Al £i >#&h 71 »2J S S (HI m '^Sfc J8I2 ^.f ^S^jtl «5 

I^Ba;;:;;;:,;.; 

Aj-51 ^12 #¥ S&Saet S i #51 ai #^ #^9^ g^££ IHEiySKM AlM OlS*t SCH£ 2 

th si a i ^oi mm s #7i rasa a 5hehai eimsj ^ggg ^mai mn t^m « tsur #^1 

aj-^i ^ 5j« : hi o^g s ^ ^ # ai bi&.Efe!« %2 o ^ stmfe asa si mi sei £ xra a 
a. 

§78 69. a 68«HM 2i£HAd. ... 

#7i X02 #¥ «hbss» ssepi son 

a>7| jgi #^ #(HI #71 tt' : :a^^- Btl»-'«»*»2| ^ WSBra.M^Spte Et3US'.' : G 5 

«*lSv #71 * SIEEteJM^ ^ HI Of S Oil HH « a ^ « S ^hfe 23 xfl Oii 

70. 

#7 I 71 5 #M 0*§ ; St£ 5! s sirfi CIJEI- 2^1-3 ^ ^ 1^ I! a SO auB AlEip; s 

#7i.-«j4SH2i-"asa»i sniHAiEisg sii #71 u s* f s #71 m stm oia ai^sisA mas; ^ 

§78 71-. a 70 WO 2101 Al, 

#71 i'*s# .aabiM jmupb ^ekjie^ tf^bis aawv EWiEfe^ EtoiEfe H*£t, oiapsf.vQi 
eios i+a^ sEflus^ \-jpaiiia"fl»a.'»iRPiaaf : «fe"oi«si -stsre! a* ^s#s 

aw 72, a .to-voo sWt« f , ;. 

^5i ass a 3HSHAiEii2j ^s;»al : ^#a *j»a^ assail is si ^^^i^ra, 
a^i ^ MEiioiM aiigsi zfzjg. »oi£ 2W-2J. &a» : «i a &i\ «.dis zaa. asG- 

g?S 73. .-a ?2 tHHI SiCHAi, 

§7874. a IQ ttW 2101 Al, . x% 

4»-7i ^ mmmimmm 3*s--BfE»5ia ^011 ^71 *> BtFiin sts&fas m«a ^^phhj ^ m^i 
oim ae»#e □ stmhti, ^71 ^ eaidiM .as!«a aa= ^71 ts ^mi&ek hhxis &71 n^iw 
°j mmm hhsmif a7i^s s^ei& at igas asam miaa^xi-: 

S7» 75. a 74SHW 2iOIAi. 

^71 ^ gaoiM aeiesi ^71 tt.vnnw sstrai uhss ^^ph°j hio^s a&.smia 

saai (HISEI^AK 

SW 76. a 75*HHI SlOIAI i 

^71 gag BIQW £Efe 4^71 ^?H°i QIDEM9I S'SM ^71 tS >VHm B«*tM HH^IS ? -;»EBh 

Sisdnaln word- l ines)* □ StlWeL- #71 ^ 4^71 ^ SEIIOIM OSSMQ ^11 #71 

^ meiioim aasso'ss mun uhseis ^sss m& asaai ihisei^ak 

878 7?. a 1 «M» 2iPIAI , 

#7i laioiM eras sjche 2^h°j eistr tsp ^ ^cna shLra ^ lhoii uhsw #?i asaai thhai 
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291 «5!S HIO»S BjOiE ZW2| SBtt «g SK 30JSE 6Ri2J 8 tJBOfl UH8S S$?S*0 ^iOAI 
jfWEfpitMiSlfllAI, 

#ssj urotss sioie zJH2i e! Sef «g a ajois *iti2j g ihm uhss^i »saJi shat 
saois rsras 5J0IE »H2i «s a siuej g ihm jHgjr sgaa ^haihmsi 

g?»81. W 39«.H« SOW, . „'. 

■ sen 



(#28 ^1^) 
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